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STRAIGHT AND SKEWED AILERONS ON WINGS 



WITH ROUNDED TIPS 



By Ered E. Weick and Joseph A. Shortal 



SUMMARY 



This report is the eighth of a series of systematic 
tests in which various lateral control devices are com- 
pared with particular reference to their effectiveness at 
high angles of attack. The present tests were made with 
rounded tips; one rather blunt and only ^slightly rounded, 
and the other more slender with the curvature extending 
well in from the end of the wing. Medium-sized and short 
wide ailerons were tested on "both wings, and in addition, 
skewed ailerons were tested on the wing having the more 
slender tip. The tests, which were made in the N.A.C.A, 
7 "by 10 foot wind tunnel, showed the effect of the aile- 
rons and the tip shapes on the general performance of 
the wing, as well as on the lateral control and stabili- 
ty characteristics. The hinge moments were" not measured 
but approximate values are given in the first report of 
the series. 

It was found that the general performance of the wing 
with slightly rounded tips was somewhat poorer than that 
of a previously tested rectangular wing, but that the 
performance of the wing with tips having more extreme cur- 
vature was slightly better than that for a rectangular 
wing. Both of the aileron sizes tested on the wing with 
slightly rounded tips -gave lower rolling moments at high 
angles of attack than the corresponding ailerons on rec^" 
tangular wings. Reasonably satisfactory rolling moments 
at all angles of attack that can be maintained by average 
airplanes were given by all of the short wide ailerons 
tested with both tip shapes, and particularly by the short 
wide skewed ailerons on the wing having tips with extreme 
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curvature . In general, the yawing moments were somewhat 
smaller for the ailerons, on the wings -with rounded tips 
than for the corresponding ailerons on rectangular wings. 



-INTRODUCTION 



A series of systematic wind-tunnel . investigations, 
one of which is covered "by this report, is being made by 
the -Niitional Advisory Committee for Aeronautics in order 
to compare various lateral control devices, particularly 
at high angles-: of attack, .. ,-T.he various devices are given 
the same routine tests to show their relative merits in 
regard, to lateral controllability and their effect on the 
lateral stability and on airplane performance. They are 
being tested first on rectangular Clark Y wings of aspect 
ratio 6, to be followed by wings with different plan forms 
and also with such- variations as washout and sweepback 
which affect lateral -stability. •.. . 

Part I of this. series (reference l) deals with three 
different sizes of ordinary ailerons on rectangular wings. 
One of. these ailerons was of a medium size taken from the 
■average of a number . of conventional, airplanes, one was ex- 
tremely short and wide, and the other was extremely long 
and narrow. All the ailerons were proportioned to give 
approximately .equal controllability with equal up-and- 
down deflection at angles of attack, below the stall. The 
results warre analyzed to-, show the relative merits of the 
three sizes of ailerons .when set in tho above manner and 
also in accordance with two differential movements, and 
with upward movement only. • .'The narrow-chord ailerons 
wore found to be definitely inferior to those having me- 
dium and wide chords in regard to the rolling moments 
giyen at high aaglos of. attack.* 

This report covers similar tests of ordinary ailerons 
on wings with two representative forms of rounded tips. 
One of -these is only slightly rounded, and tho othor is 
rounded more sharply, the curvature extending well in from 
the end of the wing. Since the narrow-chord ailerons gave 
poor control moments at high angles of attack on rectangu- 
lar wings, they were not tested on the wings with rounded 

tips. . ■'■ ~. ■: - . — - — ~~ -* 



•Other work that has been done- in. this aeries is reported 
In Part/S II to VII , inclusive, anderi refer en ce 1.. 
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Skewed ailerons had previously been shown to be unde- 
sirable on* wings of rectangular plan form (reference 1, 
Part VI) , so that the medium and short wide ailerons test- 
ed on the wing with only slightly rounded tips were made 
straight. On a wing having long curved tips, however, a 
skewed aileron would have a more uniform chord than a 
straight aileron and might be' expected to give better re- 
sults. Hence, the ailerons on this wing were tested with 
hinge axes, skewed 10° and Q 20°. In addition the medium ai- 
lerons were tested with 0 skew. Each of the ailerons had 
the same span, area, and average chord as the ones of cor- 
responding width tested on rectangular wings in Part I. 



APPARATUS 



Wind tunnel .- The N.A.C.A. 7 by 10 foot wind tunnel, 
which is being used throughout "the entire_ investigation, 
has an open jet and a single closed return passaged Tiie '" 
tunnel, together with the regular baianc"e^and~"as eociated 
apparatus, is described in detail in reference 3. " 

jt odel s .- Inasmuch as previous tests (reference 1, Part 
I) had shown that the moments caused by both right and 
left ailerons could be found separately and added togeth- 
er to give the total effect of both with a satisfactory 
accuracy, the present tests were made with the right aile- 
ron only. Only two wing models were tested, "one for each 
tip form. Bach wing model had a removable portion in the 
right rear corner, as ehown in figures 1 and 2, a differ- 
ent model of this portion of the wing being made for each 
of the ailerons. The wing with the slightly rounded tips, 
designated tip Ho. 1, is shown with the different ailerons 
in Figure 1. The Wing with the more slender tip having 
the curvature extending well in from the end is designated 
tip No. 2, and shown in Figure 2. Both of the wing models 
were constructed of laminated mahogany with a span of SO 
inches and an aspect ratio of 6. The Clark T airfoil sec- 
tion was used over the entire span except for a slight 
rounding at the extreme tip, the chords of all of the sec- 
tions along the span were parallel, and the centers of the 
nose radii were all in one horizontal plane. 
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TESTS 



The tests were conducted in accordance with, the 
standard procedure, and at the dynamic pressure and 
Reynolds Number employed throughout the entire series of 
investigations on lateral control. (Reference 1.) The 
dynamic pressure was 16.37 pounds'per square foot, corre- 
sponding to ah air speed of 50 mil es per " hour" at ~ standard 
density, and the Reynolds Number was 609,000, based on the 
average chord. 

Force tests were made at angles og attack up to 6G 6 
with the ailerons neutral and up to 40 with the right 
aileron deflected up or down various amounts. The tests 
were made at 0° yaw with all deflections and at 30° yaw 
in cei'tain cases. Free-autorotation tests wore made to 
determine the angle of Q attack above which autorotation 
was self-starting at 0 yaw" wl th~ aileron neutral ." Forced- 
rotation tests were also made_in which the rolling moment 
while rolling was. measured "at the rotational" velocity cor- 
responding to = 0.05, the highest rate likely to bo 

caused by gusty air, and at angles of yaw both 0° and -20°. 

Accuracy .- The accuracy of the results presented in 
this report is the same as that obtained in Part I. It is 
considered satisfactory for the purposes of the investiga- 
tion at all angles of attack except in the burbled region 
between' 20° and 25° where the rolling and yawing momenta 
are relatively unreliable due to the critical, and often 
un symmetrical , condition of the burbled air flow around 
the wing. 

Ail o r on movemen t s . — From tests with the single aile- 
rons deflected upward and downward vari ousT amount a , data 
were obtained from which criterions were computed for four 
aileron movements; the e<ju,&i ugt-and-down , average differ- 
ential, extreme differential , and up- only movements. 
These movements were the same at those used in part I. 
(Reference 1.) The relative upr&nd-down displacements 
with the two differential movements are given in • Table I 
and the assumed linkages to obtain all of the movements 
in Figure 3. The deflection of the skewed ailerons was 
measured in a plane perpendicular to the hinge axis, and 
is slightly greater than the projected angle of deflection 
in a longitudinal plane. 
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SABLE I 

SIMULTANEOUS AILERON DISPLACEMENTS 
WITH ASSUMED DIFFERENTIAL ARRANGEMENTS 



Average 


differential 


Extreme 


differential 




(No 


. 1) 




(N 


o. 2) 


Upward 




Downward 


Upward 




Downward 


di splacement 


di splacement 


di splacement 


di splacement 


Degree s 




Degrees 


Degree s 




Degrees 


0.0 




0.0 


0.0 




' 0.0 


10,0 




8.5 


10.0 




7.0 


20.0 




13.0 


20.0 




12.0 


SO.O 




15.0 


30,0 




14.0 


35.0 




15.0 


40.0 




11.5 








50.0 




7.0 



RESULTS 



Coefficients .-" The force-test results are given in 
the form of absolute coefficients of lift and drag and of 
the rolling and yawing moments: 

11 q, S 



CD 



drag 
1 s 



P i _ rolling moment 
1 q. b S 



C n ' = 



yawing momen t 
q. b S 



whore S is the total wing area, b is the wing span, 
and q is the dynamic pressure. The coefficients as given 
above are not corrected for tunnel-wall effect. They are 
obtained directly from the balance and refer to the wind 
(or tunnel) axes. In special cases in the discussion 
where the moments are used with reference to body axes, 
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the coefficients are not primed. Thus the symbols for 
the rolling and yawing moment coefficients about body axes 
are C-^ and 0 n . 

The results of the forced-rotation tests are given, 
also about the wind axes, by a coefficient representing 
the rolling moment due to rolling: 



where K is the rolling moment measured while the wing is 
rolling, and the other factors have the usual signifi- 
cance. This coefficient may be used as a measure of the 
degree of lateral stability or instability of a wing under 
various rolling conditions. In the present case, it is 
used to indicate the characteristics of a wing when it is 
subjected to a rolling velocity equal to the maximum like- 
ly to be encountered in controlled flight in very gusty 
air. This rolling velocity may be expressed in terms of 
the wing span as 

Lil = 0.05 
2 V 



where 7 is the air speed at the center section of the 
wing, and p« is the angular velocity in roll about the 
wind axis. 

Tables .- The results of the tests are given in Tables 
II to XVII. Table II gives values of Oj,, Cp, 0\ 1 , and 
On' for all control deflections at 0° yaw for the wing 
with tip No. 1 and medium ailerons. Table III contains 
similar data for the same wing and aileron combination but 
with 20° yaw. Tables IV and V are similar to II and III 
but contain the data for the short wide ailerons on the 
same wing. Table YI contains the results of the rotation 
tests for the same wing. Similarly, Tables YI I to XVII 
give the results for the wing with tip No. 2. 
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DISCUSSION IN TEEMS 01 CRITERIONS 



Por a comparison of the different lateral control ar- 
rangements, the results of the tests are discussed in 
terms of criterions, which are explained in detail in Part 
I and briefly in the following paragraphs. By use of 
these criterions a comparison of the effect of the differ- 
ent control devices on the general performance, the lat- 
eral controllability, and the lateral stability may be 
made. The values of the criterions summarizing the re- 
sults of the present tests are given in Table XYIII., and 
the values for the standard and the short wide ailerons 
of Part I (rectangular wings) are included for compari- 
son. 

General Performance (Ailerons Neutral) 



Wing area required for desired landing speed , •» Th e 
value of the maximum lift coefficient is used as a crite- 
rion of the wing area required for the desired landing 
speed, or conversely, for the landing speed obtained with 
a given wing area. The maximum lift coefficient of the 
wing with tip No. 2 was about the same as those for the 
rectangular wings, but that for the wing with tip No, 1 
was definitely lower. 

Speed range .- The ratio CLmax/Cpmin is a convenient 

figure of merit for comparison of the relative speed range 
obtained with various wings. The wing with tip No. 1 had 
a slightly lower minimum drag coefficient than the rectan- 
gular wings, and the speed-range ratio was about the same. 
The ratio for the wing with tip No. 2 was about 5 per cent 
higher. 

Rate of climb .- In order to establish a. suitable cri- 
terion for the effect of 'the. wing and the la_teral control 
devices on the rate of climb of an airplane, the perform- 
ance curves of a number of types and sizes of airplanes - 
were calculated, and the relation of the maximum rate of 
climb to the lift and drag curves was studied. This in- 
vestigation showed that the l/P at 0^ = 0,70 gave a 
consistently reliable figure of merit for this purpose. 
Rounding the tips of the wings had no appreciable effect 
on this criterion. 
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Lateral Controllability (Maximum Assumed Aileron Deflection) 



Rolling, crd terion .- The rolling criterion upon which 
the control effectiveness of each of the aileron arrange- 
ments is judged is a figure of merit that is designed to 
be proportional to the initial acceleration of the wing 
tip that follows instantaneous deflection of the ailerons 
from neutral, regardless of the air speed or the plan form 
of thewing. Expressed in coefficient form, thirs rolling 
crl teri on is" - - - - - - 



where Gi is the coefficient of rolling moment due to the 
ailercns with respect to the "body- axis (which axis for the 
wing 6ilone is taken as the midspan chord line), and I_ is 
the area moment of inertia of the ~ wing abo~ut the midspan 
chord line. A more detailed explanation of the derivation 
of RO and the assumptions upon which it is based is given 
in Part I. (Reference 1.) .. 

The numerical value of this criterion that is assumed 
to represent satisfactory control conditions is approxi- 
mately 0.075, the value given by the standard ordinary ai- 
lerons with the assumed maximum deflection of ±25 at an 
angle of. attack of 10°, (See Part I, reference 1.) 

IS he comparison of the various ailerons and movements 
is" given in Table XVIII for four representative angl^'eof 
attack:" 0°_, 10°, 20°, and 30°. The" 0° angle represents 
the high-speed attitude; & = 10° represents the highest 
angle : "of" attack at "which entirely satisfactory control 
with ordinary ailerons is obtained; a~= 30° is the con- 
dition of. greatest lateral instability and is probably 
about the greatest obtainable angle" o? "attack in a steady 
glide With most present-day airplanes; and finally, a = 
30° is given only for a - comparison with controls for pos- 
sible future types of ~ airplanes. ~ - - 

At a = 0° all the ailerons gave values o? R(3" "groat 
ly in excess of those considered necessary, the ailerons 
on wiags with rounded tips giving higher values than the 
corresponding" ailerons on rectangular wings. 




~ 12 C L I x 



Q l 5 b 



At a = 10° all the ailerons gave values of RC rea- 
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sonabiy 1 " cl6 s'e 'tV ' £he ..assumed- safeisf actory value "with the- 
exception of this' short wide ..ailerons ' 6h th'S-wj'ng having 
tip No ir ,2. 'Tbese ..aTler.on.s,- when . given ' the. "extr erne differ- 
ential or the up-only ■ movements, gavs "'subs t ant i ally high.er 
values "of " EC at..', .a .=?. 10 - A ! . By": -th:e- ■ simple expe'dient of 
■c'liariging sligl\tl.y." the J^assumed maximum deflect ion" any of '7'. 
these ''Ailerons can- he arranged . t.o give- the same maximum" 
rolling' moment at ~ a = 10°. which will allow a more ac- ' 
curate comparison if desired. 

At ' a- = 20° "none- of the medium ail ef bhs gave . sati s- 
factory values pf. ^fi.5...- In. fact, the medium' ailerons on ,j 
both' wings with .roup.iled.-j tips gave substantially lower .val- 
ues than the medium .ailerons on the rectangular wing, .The 
short wide ailerons oi- the firings with "both forms of round- 
ed tips, however, gave values with the extreme dif f erentia.1 
and the "up-only movements which .approximated the satisfac- 
tory value of _0.0?'5, . .' . The highest value was obtained on. . 
the widg with tip "No.- 2 by the short wide ailerons* having ..* 
10° skew and the up-only movement, this Value being '5 'per., 
cent' higher than the assumed sati sfactoi-y' one . " 

At a = 30° none of the ailerons gave satisfactory 
values of E(J,. ..mos.t of them being: less- than one-third of 
the satisfactory- value. The short wide ailerons with 20° 
skew on the wing with tip No. 2 gave values definitely bet- 
ter than the others, that^f or., the up-only movement being 
60 per cent' of the assumed satisfactory-' value 7 ■ " ■....'. 

lateral control .with side slip .- If a wing is yawed ap- 
preciably',' a rolling moment . ls : ; set up that tends to raise 
the forward tip. The magnitude- '.of . thi s rolling moment is" 
always greater at very high angles of attack than the 
available rolling moment due to ordinary ailerons. The 
highest angle of. attack at which, the. ail eron can balance 
the rolling moment due .to 20° yaw is tabulated for all the 
arrangements tested as a criterion of control 'with side- 
slip. . As ..previously- mentioned, 20° yaw represents the., 
conditions in a fairly severe side.slip. The. lateral coh- 
trol against the effect of 20° sideslip is maintained ,up 
to approximately ..the same angle", of attack wi th all of '..the . 
combinations.- tested^ ; ' ' ' _ _" • — --. 

Yawing mom ent due to ai le r on b . - The. "d. e s i r ab 1 e ' y-awi n~g 
moment due .to. ailerons depends tor. seme extent upon the •. 
type. of airplane, that ■ 'i s -being "c-oneider ed», It is obvious 
that a.. yawing moment fending to retard the high wing when 
the airplane is banked is never desirable, For "highly ma- 
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neuyerable military -or acrobatic machines complete inde- 
pendence"^^. the con't'roie as they ' gfffect "turning moment b • 
about' the various body axes i's probably a ; desirable tea- ; 
ture, " Cfii the other hand, at high angles : of- a'ttack.a yaw- 
ing mqnernt of the proper* magnitude tending to retard the. 
low wing would under certain circumstances be an apprecia- 
ble aid to saf-Q - flying for large transport airplanes or- 
for machines ^to. be operated by relatively inexperienced 
piiot s, • T ' '• ' ' ' • - • •'• 

. In general, the yawing moment coefficient s , both ad- 
verse and favorable', were somewhat smaller with both 
wings having" rounded tips than for corresponding aijerons 
on rectangular wings. One exception to ."this rule was found 
for all of the ailerons with equal up-and-down . deflection 
at an angle of attack of 20 , or just above the at-all^ 
Ho serious adver'se yawing moments were obtained fpr any 
of the "ailerons with up-only movement ,• and reasonably small 
values .•Were obtained' with the' differential movements. The 
.yawing .mbmeri'ts could bV improved s till, further by rigging 
the ailerons It' be up" 10° when neutral: and deflecting them 
from that position. (See Part III, reference 1.) 



Lateral' Stability (Ailerons Neutral) 

Atigi e of "attack above wh ic h autorota"tTon f~B self- 
st arti ng.- 'This critericn is- a measure of the range of an- 
gles .of attack above which autorotation will start from 
an initial condition' of practically zero rate of rotation, 
for the wing with tip No. 2 this angle was the same -as. for 
t£e rectismgular wings, but for that _wi_th tip^ ^No_. 1 it_._was 
2 lower. 

Stabi lity ", aga inst rolling' caused by gusTs."- Tost 
flights have "shown that in severe gusts a rolling velocity 

such that =-0,05 may be. obtained. Consequently, 

the rolling moment, .of " 'a wing due- to : . rolling at this- value 

of • gives a measure of its. stability characteristic s 

in rough air. In the present case, the angle at which 
this rolling moment becomes zero 1b used as a more sevore 
criterion than the previously mentioned angle at which au- 
torotation is self-starting, to indicate the practical up- 
p'o'r limit of the useful &ng!o-of-at tack range. With the 
wing- at 0° yaw r thin angle h?jd- vaiua.s 1° lower in every 



IT, A. C.A. Technical Note No. 445 



3 -l 



case .than ;the, s.elf- starting, values for free autorotation . 
TTith SO yaw, 'this cri'terionwaV the' s'am'e' for thevwing" 
with tip-- No , .1 as for the previously tested rectangular 
wing, but: it, was.. '2.?.. higher f ot"'thV wing wi:th .'tip No. 2. 

... , ." ■ #-* : ~ v . 
The- ^hovs criter ion 'shows thV 'critical- - ; ra,nge' 'below ■ 
which stability. s is such that,' "any rolling is damped) -.out , • 
and above which 'instability'exf s"t s. 'She last criterion,,;., 
maximum Ox,, indicates the degree of this instability.... 
With both,;0 and. 2.0° .yaw both the wings with rounded tips 
had. maximum, values of ' .. 0)^ ' "which come ' Within the" range 
found for the various rectangular wing's which have-been • 
tested, -- This range i.s fairly' wide ' because the values, de- 
pend in a very critical manner-on the -6xact dimensions, 
and shape of the airfoil and are-affected by variations 
in shape which, are , well within the ordinary limits of ac- 
curacy of construction for wing models." ? _ 



.....Control Force . Required 

The hinge moments were not measured in the present 
tests, but an approximate idea of control force required 
may be obtained' by, .-.a comparison with the ailerons on rec- 
tangular. -wings -.on u the assumption that the hinge' moment .-va- 
ries as the squar-e* of the ' ail er on chord. On the basis of 
such a comparison all of the* ailerons on the'.wings with 
rounded tips would have hinge moments not greatly differ- 
ent from those of the ailerons of corresponding size on 
rectangular wings. 

At the end of the investigation of various lateral 
control devices it is intended to test the best devices 
in more detail, especially in regard to control force re- 
quired. 

CONCLUSIONS 



1. "From a standpoint of general perf ormance .the wing 
with slightly rounded tip (No. 1) was found to be slightly 
inferior to the rectangular wing, but the wing with more 
extremely roiinded tip (No. 2) was somewhat better than the 
rectangular. 

2. Rolling moments due to the ailerons at high an- 
gles of attack were lower with the wing with tip No. 1 
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than for the corresponding ailerons on a rectangular wing. 

' '-Rolling moment s due to the .'ailerons .on the wing", 

with long rounded tip (Ho. 2) were better than those for 
the •' rectangular wing with "both sizes, of ailerons tested- 
when compared for optimum arrangements, the ailerons on 
the wing with rounded tips giving the berst results when 
skewed 20°. ' " ' .•" . ' ' ' " ' " * 

'4Y' Reasonably satisfactory rolling moments at all 
angles of attack which can be maintained by average air- 
planes were given 'by all the short wide ; ail er ons with the 
extreme differential and up-only movements on both of the 
wings with rounded tips. - ; 

B 0 " "In general, the yawing moments .were somewhat 
smaller "for the ailerons on the wings with rounded tips 
than for corresponding ailerons on rectangular wings, 

6. The lateral stability factors tested were not 
appreciably different for the wings with-rounded tips 
than for rectangular wings. 



Langley Memorial Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
"Langley field, fa., September 27,- 1932. 
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Fig.l Details of ailerons on Clerk Y wing with tip No.l 





Medium aileron, 10° skew 



Tip plan fcrm 
(Stations and ordinates in inches) 



Sta. 


Drd. 


Sta. 


Ord. 


Sta. 


Ord. 


0 


0 


2.24 


10.00 


8.50 


7.00 


0 


4.00 


2.67 


9.80 


9.13 


6.00 


.05 


5.00 


3.84 


10.00 


9.85 


5.00 


.12 


6.00 


5.09 


9.80 


10.02 


4.00 


.34 


7.00 


5.80 


9.60 


10.27 


3.00 


.75 


8.00 


6.61 


9..0D 


10.44 


2.00 


1.46 


9.00 


7.71 


8.80 


10.57 


1.00 










10.68 


0 



Medium aileron, 20° skew 



12.00" 




Short wide aileron, 10° skew 




Short wide aileron, 20" skew 



Figure 2- Details of ailerons on 

Clark Y wing with tip No. 2 
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Figure 3. Aileron linkage systems - assumed maximum deflections. 
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TABLE II 
























FOROX .11818. 10 IIOI AVERAGE OBORD BT 60 IIOH SPAI OLAHX T WIIO 
WITH TIP 10. 1 AID HEDXIH AIUROIS. 0° 8XXT „ 
R.I. - 809,000 Teloolty • 80 «.p.h. Tu - 0° 








a 


-6° 


-4° 


-3° 


0° 


6° 


10° 


13° 


14° 


15° 


16° 


18° 


30° 


23° 


36° 


30° 


40° 


50° 


80° 








°A 


Aileron nautral 






25 


0° 


0.004 
.016 


0.074 
.018 


0.146 
.016 


0.346 
.080 


0.701 
.046 


1.034 
.086 


1.135 
.104 


1.194 
.133 


1.176 
.149 


1.173 
.168 


1.180 
.800 


1.077 
.341 


0.803 
.354 


0.785 
.415 


0.885 
.545 


0.780 
.718 


.700 
.874 


0.587 
1.039 








Right aileron up 






Ol' 
On' 


10° 








0.017 
.-.001 




0.017 
.-.003 












-0.001 
-.004 






0.003 
-.003 


0.003 
-.004 










30° 
80° 








.031 
.001 




.035 
.-.004 












.010 
-.009 






.010 
-.006 


.007 
-.007 










S n 
Oi' 

On' 

Si 

On' 
Oi" 

2i 
On' 

Oi' 

On' 

Oi ' 

On' 


86° 








.033 
_ .003 




.041 
.-.003 




0.041 
.-.006 




0.038 
-.008 


0.038 
-.010 


.017 
-.011 


0.011 
-.008 


0.009 
-.005 


.014 
-.008 


.011 
-.009 










80° 
30° 








.043 
. .004 




.045 
.-.003 








.031 
. -.010 


.019 
-.008 


.014 
-.010 










35° 








.048 
.006 




.049 
-.001 




.047 
-.004 




.046 
-.006 


.043 
-.007 


.033 
-.008 


.018 
-.007 


.016 
-.008 


.033 
-.008 


.018 
-.011 










40° 








:§£ 




r .086 
0 










.037 
-.008 


.033 
-.008 


.083 
-.013 










60° 
SO 0 








.068 
.011 




.083 
.003 






.083 
-.001 




.068 
-.003 


.055 
-.005 


.034 
-.008 


.019 
-.008 


.008 
-.003 


.008 
-.004 


.010 
-.006 










80° 








.068 
.015 




.089 
.006 






.088 
.003 




.086 
-.001 


.060 
-.008 


.039 
-.003 


.084 
-.004 


.007 
-.001 


-.001 
-.001 


.008 
-.005 
























Right aileron down 


















§»: 

Ol' 
On' 
Oi' 
On' 
Oi' 
On' 


7° 








-0.013 
. .001 




-0.009 
. .008 




-o.ooe 

. .003 




-0.007 
.003 


-0.004 
.003 


-0.004 
.003 


0.003 
.008 


-0.001 
.003 


-0.001 
.003 


-0.001 
.003 
0 

.003 


















-.013 
. .003 




-.010 
.003 










-.004 
.004 


0 

.003 










16° 

10 S>- 








-.016 
. .003 




-.013 
. .004 












-.004 
.004 






-.001 
.003 


-.001 
.004 










lli° 








-.017 
. .003 




-.016 
. .006 












-.004 
.006 






-.001 
.004 


-.001 
.005 










Oi' 
Ol" 
Oi* 










-.017 
. .003 




-.016 
. .006 












-.063 
.005 






0 

.005 


0 

.005 










»• 
1! * 








-.019/ 
.003 




-.017 
. .008 












-.003 
.006 






-.001 
.005 


-.001 
.006 










14 °. 








-.030 
. .004. 




-.019 
. .008 












-.003 
L .006 






0 

.005 


-.001 
.008 










Ol* 

2 1 

Oi* 
On" 


16°. 








-.031 
. .004 




-.019 
. .007 






-.017 
.007 




-.615 
.007 


.005- 
' .008 


-:§§! 


.005 
.005 


t-.OOI 
.005 


■SL. 

.005 


-.008 
.007 


















-.037 
.008 




-.035 
_ .009 










-.001 
.006 


0 

.007 


-.001 
.008 

0 

.010 










85° 








-.031 
. .007 




-.039 
. .018 




-.088 
l_ .014 




-.025 
.014 


.004 
.013 


-.001 
.009 


.006 
.008 


0 

• 008 


0 

.009 
.001 
.011 










Ol' 
2 B 


»S 
30° 








-.033 
. .010 




-.033 
, .018 










.001 
.018 


.001 
.013 










2 1 


3 £ 
36° 








—040 
.013 




-.038 
.017 












.001 
.013 






0 

.014 


.003 
.018 


























TABLE III 






























TOROI TESTS. 10 IIOH A7ERAQX OBORD BT 80 HOB SSAI CLARK T WIIO 
WITH tO 10. 1 AX) irrsIUK AILEROIS. 0° BIXW 
R.W. - 809,000 Velocity - 80 s.p.n. Taw » ±30° 








a 


-5° 


-3° 


Q° 


6° 


10° 


18° 


14° 


16° 


18° 


30° 


83° 


35° 


30° 


40° 


60° 


60° 












<V 










Aileron neutral 




Taw 


- -80° 


















o?' 
oi' 


22 
°S 

0° 


0.008 
.OU 

-.001 
.008 


0.119 
.016 

-.001 
.001 


0.196 
.018 

-.008 
.001 


0.804 
.039 

-.003 
.003 


0.891 
.073 

-.006 
.004 


0.988 
.090 

-.009 
.008 


1.0S9 
.107 

-.013 
.008 


1.101 
.138 

-.034 
.011 


1.110 
.164 

-.044 
.013 


1.109 
.809 

-.070 
.016 


0.940 
.388 

-.087 
.018 


0.890 
.400 

-.OSS 
.036 


0.888 
.(09 

-.098 
.050 


0.793 
.885 

-.054 
.043 


.0.744. 

.883 
-.048. 
.049 


0.635 
1.089 
-.044 
.054 






















Aileron nautral 




Taw 


-+30° 






















ft 

On* 


0° 

°s 

0° 


o.ooe 

.016 
.003 
-.003 


0.187 
.016 
.003 

-.001 


0.306 
.019 
.003 

-.001 


0.680 
.039 
.003 

-.008 


0.910 
.073 
.008 

-.004 


1.005 
.091 
.007 

-.006 


1.078 
.108 
.014 

-.007 


1.118 

.131 
.033 
-.011 


1.134 
.189 
.069 

-.018 


1.040 
.383 
.063 

-.017 


0.916 
.339 
.091 

-.038 


0.B75 
.403 
.096 

-.039 


0.870 
.604 
.087 

-.051 


0.791 
.884 
.054 

-.048 


0.738 
.854 
.048 

-.047 


0.610 
1.019 
.044 
-.088 






















Right ailaroa up 


Taw - -80° 




















Oi' 
On' 


2S° 






0.037 
.003 




0.039 
-.004 




0.040 
-.007 


0.040 
-.008 


0.041 
-.010 


0.037 
-.013 


0.037 
-.013 


0.033 
-.019 


0.084 
-.018 


0.008 
-.007 














Oi' 
On' 


S6?. 






.047 
.006 




.063 
-.003 




.053 
-.005 


.063 
-.007 


.052 
-.009 


.050 
-.011 


.049 
-.014 


.044 
-.031 


.039 
-.033 


.011 
-.008 














Ol' 
On' 


60° 






.063 
.011 




.064 
.003 




.067 
-.001 


.088 
-.003 


.070 
-.008 


.065 
-.008 


.057 
-.013 


.061 
-.030 


.048 
-.031 


.011 
-.007 














Oi' 
On" 


60° 

60° 






.089 
.014 




.088 
.004 




.073 
0 


.077 
-.003 


.078 
-.004 


.073 
-.006 


.064 
-.013 


.056 
-.018 


.048 
-.031 


.009 
-.008 














Right aileron down Taw - 430° 










0|> 
On' 


7° 
7° 






-0.009 
.001 




-0.009 
.003 




-0.007 
.003 


-0.003 
.003 


0 

0.008 


-0.003 
.003 


0.005 
.006 


0.001 
.004 


0.003 
.003 


-0.003 
.004 














Ol' 
On* 


16? 






-.019 
.003 




-.017 
.006 




-.018 
.006 




-.009 
.008 


-.006 
.006 


-.008 
.006 


.003 
.009 


-.003 
.007 


-.001 
.005 


-.003 
.006 














Oi' 

o n ' 


25° 
26° 






-.036 
.007 




-.085 
.011 




-.038 
.011 


-.017 
.010 


-.011 
.010 


-.003 
.013 


.001 
.013 


-.004 
.013 


0 

.009 


-.003 
.010 





















































I.A.O.A. Technical >o. ** 5 Teniae IT * T 

TABLE IT 



Tosot tests. 10 iioh ateraos obdbd BT SO IIOH SPAI OUHt T WI» 

TITE TIP S3. 1 AID SHORT WIDE AILEROI8. 0° eBW. 
R.I. --609,000 Telocity - SO- m.p.h. Tsar - 0° 



. ft 


-o* 


-4° 


-3° 


0° 


8° 




18» 


14° 


18* 


18° 


30° 


33° 


36° 


30° 


40° 


50° 


60° 




«A 


Aileron neutral 


Ol, 

Od 


0° 
0° 


0.001 
.016 


0.070 
.016 


0.137 
.016 


0.344 
.030 


0.703 
.046 


1.031 
.086 


1.140 
.108 


1.199 

.131 


1.178 
.186 


1.183 
.303 


1.074 
.341 


0.803 
.355 


0.78T 
.413 


0.855 
.651 


0.776 
.703 


0.703 
.876 


0.690 
1.037 










Right aileron up 














Si! 

On' 

Si 
2* 
Si 

2 1 
2 B 
S 1 


10° 








0.018 

J- 0. . 




0.019 
L-.004, 










0.009 
r -.O06 






0 

-.003 


0.003 
-.004 






SO 0 
80° 








.034 
. .003 




.037 
.-.004 










.033 
. -.010 






.004 
-.006 


.006 
-.008 






SB 8 
260 








.048 

L-.004. 




.048 
'-.003, 




0.044 
-.006 


0.043 
-.007 


0.037 
-.009 


r .03i 

-.011 


0.018 
-.013 


0.008 
-.008 


.007 
-,007 


.008 
-.009 






30° 

3 92- 








r .049 
L .007. 




.063 
. -.002. 






.038 
. -.011. 




.011 
-.008 


.011 
-.010 






36° 
36° 








.«S1 

. .010, 




.088* 

- -oor 




.061 
-.003 


.080 
-.006 


.054 
-.008 


.046 
-.010 


.035 
-.014 


.030 
-.010 


.015 
-.008 


.015 
-.018 






2 n 

Oi* 
Ox 1 

S a I 

Oi' 
On' 


40° 








.068 
. .013 




.074 
. .006, 






.064 
.-.007. 






.016 
-.008 


.019 
-.018 






60° 
80° 
60° 








.060 
.017 
.063 
.031 




.077] 
.010. 
.079 
.014 




.081 
.006 
.083 
.010 


.083 
.003 
.083 
,007 


.080 
.001 
.081 
.005 


.070 
-.00* 
.069 
.003 


.064 
-.007 

.068 
-.003 


.041 
-.008 
.044 

-.003 


.016 
-.003 

.017 
-.005 


.036 
-.014 

.034 
-.013 






Right alle*m dona 


2'! 

O n ' 
Oi' 
O n ' 
Oi' 










-0.013 
_ .001. 




-O.OOS 
. .003. 




-0.009 
.003 


-0.008 
.004 


0.05T 
.004 


-0.001 
.003 


0.003 
.003 


0 

0.003 


-0.003 
.003 


0 

.003 






8*> 








-.014 

. .003 




-.010 
L .004 






0 

. .004 


-.001 
.003 


0 

.003 














-.017 
. .003 




-.013 
u .006. 










.001 
. .005 






-.001 
.005 


0 

.004 






Ol' 

Oi' 
On' 
Oi' 

Oi' 
O n ' 
Ot» 

Ol' 

2° 

Ol' 
On' 
Oi' 
On' 










-.018 
. .003 




-.016 
. .005 










.003 
. .005 






-.003 
.004 


0 

.004 














-.019 
„ .003 




-.016 
. .006. 










.001 
. .005. 






-.001 
.005 


Q 

.005 






13° 








-.031 
. .004 




-.017 
. -.008 










.001 
. .007. 






0 

.008 


0 

.007 






14° 
14* 








-.031 
. .004 




-.018 
' .009 










.001 
. .006 






0 

.006 


0 

.007 






IB? 
1B° 








[-.033 
. .008 




r -.019 

. .008 




-.019 
.010 


-.014 
.011 


.004 
.009 


0 

.007 


.006 
.006 


.001 
.008 


0 

.008 


0 

.007 






30° 








-.036 
. .007 




-.034 
. .018 






.008 
- .010. 


.003 
.008 


.001 
.009 






85° 








-.030 
.010 




-.039 
L .016 




-.037 
.019 


-.030 
.019 


.003 
.017 


.003 
.013 


.008 

.on 


.003 
.010 


.003 
.010 


.003 
.018 






so; 

30? 








-.033 
. .013 




-.034 

. .030. 










.004 
. .014. 




.004 
.013 


.003 
.014 






3B 3 








-.036 
.016 




-.033 
.033 










.005 
.015 






.008 
.014 


.005 
.016 







TABLE T 

TORSE TEST8. 10 IIOH AVERAGE OBORD BT 60 IIOH SPAT, OLARX T WW 
WITH TIP 10. 1 AKD 8B0RT WIDE AILEROIB. 0° SKEW . 
R.I. - 609,000 Telocity - 80 m.p.h. Taw - ±30° 





-6° 


-3° 


OO 


6° 


10° 


13° 


14° 


18° 


18° 


30° 


38° 


35° 


SO" 


40° 


50° 


60° 








Aileron neutral Taw " -SO* 


i 












o» 
Oi' 
On' 


0° 

°°, 

0° 


0.001 
.016 

-.003 
.008 


0.133 
.016 

-.003 
.003 


0.308 
.019 

-.001 
.008 


0.613 
.039 

-r003 
.003 


0.909 
.074 

-.008 
.004 


1.003 
.093 

-.009 
.006 


1.073 

iioe 

-.014 
.1508 


1.098 
.133 
-.039 
. .011 


1.104 
.171 

-.064 
.014 


1.097 
.319 

-.078 
.018 


0.938 
.345 

-.093 
.035 


0.888 
.408 

-.098 
.038 


0.878 
.513 

-.091 
.051 


0.815 
.683 

-.056 
.048 


0.741 
.866 

-.049 
.047 


0.631 
1.037 
-.048 
.056 


Aileron 


neutral Taw - +30' 


j 


Si 

Od 

Ol' 

V 


°n 

0° 
0° 
0° 


O.OOS 
.015 
.003 

-.001 


0.133 
.014 
.003 

-.003 


0.305 
.018 
.003 

-.003 


0.616 
.038 
.003 

-.003 


0.908 
.073 
.006 

-.005 


1.006 
• .090 
.009 
-.006 


1.0T8 
.107 
.015 

-.008 


1.109 
.133 
.033 
--.013 


1.118 
.170 
.069 

-.014 


1.030 
.389 
.084 

-.018 


0.S3S 
.341 
.094 

-.037 


0.888 
.408 
.097 

-.041 


0.888 
.511 
.090 

-.063 


0.797 
.664 
.054 

-.044 


0.743 
.863 
.048 

-.061 


0.630 
1.018 
.043 
-.059 


High* aileron up Taw - -30° 


O z ' 
On* 
Ol' 
O n 
Ol" 
Oi' 
0? 

oi' 


86° 
35° 






0.038 
L .004. 




0.037 
-.003 




0.038 
-.008 


0.041 
-.007 


0.043 
-.010 


0.044 
-.013 


0.043 
-.019 


0.035 
-.033 


0.034 
-.034 


0 

-0.018 






S £ 
35°. 






.057 
. .012. 




.0541 

. .0 




.055 
-.004 


.058 
-.006 


.059 
-.010 


.060 
-.013 


.057 
-.031 


.051 
-.036 


.043 
-.030 


.009 
-.019 






50° 
50° 






.065 
. .033. 




.084 
L .014 




.088 
.008 


.088 

.ooc 


.090 
0 


.090 
-.005 


.084 
-.018 


.074 
-.033 


.086 
-.031 


.035 
-.033 






60« 
60° 






.060 
.031 




.083 
.019 




.106 
.030 


.110 
.016 


.113 
.011 


.113 
.005 


.105 
-.009 


.090 
-.016 


.080 
-.036 


.034 
-.016 






-Right ailei 


on down Taw » 430 




Oi' 
°» 

Ol' 
On' 


7° 






-0.011 
. .003 




-0.010 
.003 




-0:009 
.004 


-0.007 
.005 


-0.005 
.004 


-O.OOS 
.006 


0 

0.003 


-O.OOS 
.006 


-0.001 
.004 


-0.001 
.005 






l6 °. 
16° 






-.033 
.005 




-.031 
.008 




-.019 

.010 


-.016 
.009 


-.013 
.008 


-.005 
.010 


0 

.007 


-.005 
.009 


-.003 
.007 


-.001 
.009 






Oj' 

V 


36° 
86° 






-.031 
.011 




-.030 
.016 




-.038 
.018 


-.033 
.016 


-.017 
.013 


-.007 
.016 


-.003 
.013 


-.006 
.014 


-.003 
.013 


-.001 
.013 







E.A.O.A. Tachnloal tot* Eo. MB Taelaa TI * Til 



TABLE YI 

ROTATIOI RR1. 10 IIOH ATtBJUH CHORD BT 60 IE0H SMI 0LA8X T WIVO 
TOE TIP BO 1 AILEROB GAP BCAUD 
E.I. - 609,000 Talcoity - SO n.p.h. Ta» - 0°, -30° 



0^ li glTan for foroad rotation at fry * 0.06, Of) aiding rotation, (-) aanplng rotation 



OX 


o 6 


11° 


i*° 


16° 


16° 


13° 


19° 


80° 


31° 


33° 


33° 


34° 


36° 


3T° 


30° 


36° 


40* 






Allaron nautral Ta» - 0° 


Rota- 
tion 




-0.031 




-0.021 


-o.ooe 


-0.003 


0.003 


0.Q31 


0.031 


O.Olt 


0.008 






0.006 


0.008 


-0.001 


-0.003 


-0.003 


Rota- 
tion 


"x 


-.018 




-.015 


-.003 


.003 


,.006 


.030 


.038 


.030 


•014 






.013 


.008 


.003 


.008 


0 


Allaron nautral Taw - -80° 


Rota- 
tion 


Ox 


-O.023 


-0.033 


-0.05* 




-O.OM 






-.071 


-0.076 


-0.083 


-0.088 


-0.090 


-0.090 


-0.086 


-0.079 


-0.069 


-0.068 


"<-> 
Rota- 
tion 


°x 


-.oia 


-.001 


.003 




.031 






.031 


.063 


.083 


.084 


.084 


.084 


.084 


.080 


.089 


.049 



TABLE Til 

roaac mean 10 noa atebasx ohobo bt bo hob spai ouse t ma 

WIIH TIP 10. 3 AEO EXBIUE AILIROIS. 0° SB* 
R.E. - 809,000 Taloolty - 80 n.p.h. Tair - 0° 



et 


-6° 


-4° 


-3° 


0° 


8° 


10° 


18° 


14° 


15° 


18° 


18° 


30° 


33° 


35° 


30° 


40° 


50° 


60° 




°A 




Allaron nautral 




°° 
0° 


.016 


0.069 
.016 


0.137 
.016 


0.343 
.019 


0.693 
.043 


1.016 
.068 


1.133 
.103 


1.388 
.184 


1.345 
.138 


1.313 
.187 


1.300 
.190 


1.160 
.339 


1.078 
.378 


0.766 
.397 


0.760 
.503 


0.745 
.678 


0.678 
.857 


0,871 
1.019 


Right allaron up 


Ol' 

K 

Si 

On' 


10° 
10° 








0.017 

. 0 . 




0.01B 
.-.003 












0.008 
.-.005 






0.004 
-.003 


0.003 
-.004 






30° 
30° 








.038 
.001 




r .031 
-.004 










foTBST" 

1..031 
-.007 


.019 
-.008 






.011 
-.006 


.008 
-.007 






2 l ! 

2» 

2' 


36° 
35° 








.038 
.003 




.038 
.-.003 




0.035 
-.005 


0.03E 
-.008 


0.034 
-.006 


.033 
-.008 


.013 
-.009 


.005 
-.004 


.013 
-.007 


.010 
-.009 






30° 
80° 








.041 
. .004 




.043 
.-.003 










.038 
. -.009. 






.015 
-.007 


.014 
-.010 






2 n 

2 1 


36° 
36° 








.044 
.006 




.046 
-.001 




.044 
-.004 




.041 
-.006 


.037 
-.006 


.030 
-.008 


.034 
t.009 


.000 
-.005 


.017 
-.007 


.015 
-.010 






2 n 
2z 
2" 

s 

ft 


40° 
40° 








.047 
. .006 




.060 

. 0 . 










.030 
. -.007. 




.016 
-.007 


.016 
-.011 






60° 
60° 








.064 

. -010, 




.060 
.003, 




.066 
.-.001, 




.059 
-.003 


.044 
-.004 


.040 
-.006 


.033 
-.005 


.004 
-.004 


.015 
-.006 


.017 
-.009 






60° 
60° 








.061 
.013 




.067 
.005 




.065 

.003 




.060 
0 


.050 
-.003 


.045 
-.004 


.037 
-.004 


-.001 
-.004 


.004 
-.004 


.010 
-.007 
















Right allaron flora 
















2 l ! 


ss 








-0.013 
. .001 




-0.010 
.003 




-o.i»9 
, .008 




-0.006 
.003 


rO.005 

.003 


-0.003 
.003 


0.001 
.003 


-0.001 
.003 


-0.001 
.003 


-0.001 
.003 






Oi' 

2»: 
2°: 










-.016 
.003, 




-.013 
. .003 












-.004 
.004 






-.001 
.003 


-.001 
.003 






$ 








-.016 
.008 




-.014 
. .003 












-.003 
.004 






-.001 
.003 


-.003 
.004 






Oi* 

2»: 

Ox' 
On' 


If- 








-.618 
. .008 




\ -.016 
. -0041 












-.003 
. .005 






-.001 
.004 


-.003 
.004 






13°. 








-.019 
. .003, 




-.orr 

L .004 












-.003 
. .005. 






-.003 
.004 


-.001 
.004 






Oi' 
On' 


13° 

13° 








-.0311 
. .008, 




-.018' 
L .005 












-.003 
. .005. 






-.003 
.005 


-.003 
.004 






Oi" 
On' 
Ol' 
On' 


"° 
14° 








-.031 
.003 




-.019 
.005 












-.003 
. .005 






-.001 
.005 


-.001 
.005 






16° 
16° 








-.033 
.004 




-.019 

.006 




-.017 
I .006 




-.013 
.006 


-.009 
.006 


-.001 
.006 


.004 
.004 


-.001 
.004 


0 

.005 


-.003 
.006 






Oi' 
On" 


30° 








-.036 

.006 




-.033 
.007 












.001 
•POT 






0 

.006 


-.001 
.007 






Ol' 
On' 
Ol' 
On' 


36° 
36° 








T.038 

. .007 




-.037 
.010 




-.031 

.010 




-.018 
.011 


-.009 
.010 


.005 
.009 


.007 
.007 


-.001 
.007 


.001 
.008 


0 

.009 






30° 








-.031 
.006 




I-.039 
^ .013 












-.010 
.010 






0 

.010 


0 

.011 






°n' 


36° 








-.034 
.010 




-.030 
.013 












.006 
.011 






-.001 
.013 


.001 
.013 







1. 1.0.1. Teohnloal lot* lo. US 



'.Jfablei Till * II 



TAB LI Till 



roRd tests. 10 ntoK Amuse obohd bx so ikjh spas olabx t wiio 

WITH TIP 10. 2 AID kTDHW AILEB0I8. 0° SOT, . 
K.I. - 609,000 Toloolty - 80 ».p.h. Tot - ±80° 







-3° 


0° 


6° 


10° 


18° 


14° 


16° 


18° 


30° 


88° 


36° 


30° 


40° 


50° 


60° 








°A 










Aileron neutral Tot • -80° 


Od 


0° 
°° 

o° 


0 

0.016 
0 

.008 


0.118 
.014 
.001 

.ooa 


0.895 
.018 
.001 
.003 


0.606 
.038 
.001 
.003 


0.890 
.070 

-.001 
.004 


0.983 
.066 

-.003 
.006 


1.069 
.7.05 

-.007 
.007 


1.130 
.U4 

-.018 
.009 


1.188 
.163 

-.041 
.018 


1.137 
.300 

-.061 
.014 


0.935 
.336 
-.084 

.018 


0.883 
.396 

-.097 
.033 


0.863 
.496 

-.085 
.045 


0.780 
.659 

-.050 
.038 


0.740 
.863 

—.046 
.043 


0.618 
1.083 
-.041 
.058 












Aileron neutral Taw - -140° 












— 


25 
0?' 
On' 


22 

0= 
0° 


0.008 
.016 
-.001 
-.008 


0.185 
.014 
-.001 
-.003 


0.305 
.018 
-.003 
-.003 


0.618 
.038 
-.003 
—003 


0.903 
.073 
-.003 
-.005 


0.998 
.088 
0 

-.006 


1.085 
.107 
.003 

-.007 


1.140 
.187 
.015 

-.009 


1.166 
.159 
.037 

—611 


1.155 
.318 
.065 

—013 


0.955 
.339 
.081 

-.017 


0.878 
.401 
.068 

-.034 


0.860 
.501 
.064 

—046 


0.790 
.668 
.081 

—041 


0.745 
.885 
.045 

-.046 


0.610 
1.083 
.040 
-.053 


















Right aileron up 


Taw - -30° 
















Ol' 

oi r 


as* 

360 




0.036 
_ .008 




0.036 
U-.003. 




0.036 
-.006 


0.038 
-.006 


(6.056 
Qt.039 
-.007 


0.039 
-.010 


0.035 
-.016 


0.088 
-.019 


0.084 
-.016 


0.00? 
—006 










Ol' 
On' 
0,' 
On" 


86° 
35° 




.046 

. .006 




.048 
.-.001, 




.047 
-.004 


.050 
-.005 


.051 
-.007 


.050 
-.009 


.054 
-.013 


.038 
-.033 


.034 
-.019 


.018 
-.009 










600 
60° 




.053 
. .010 




.068 
. .004. 




.065 
0 


.068 
-.003 


.071 
-.004 


.068 
-.006 


.068 
-.010 


.050 
-.031 


.033 
-.018 


.01Q 
-.006 










Ol' 
On' 


600 
80° 




j .OBT 
.013 




1 .066 
.006 




.070 
.008 


.078 
.001 


.081 
—001 


.077 
-.003 


.078 
-.006 


.083 
-.018 


.039 
-.017 


.008 
—006 


























Right aileron down 


Taw - 


+80° 














Ol' 


71 
7°- 




-0.010 
. .008. 




-0.009 
. .003 




-0.007 
.003 


-0.006 
.003 


-0.005 
.003 


-0.003 
.003 


0.003 
.003 


-0.004 
.004 


-O.0C3 
.003 


-0.002 
.005 










0?' 
O a ' 

oj' 

°n' 


X £ 
15° 




r-.OSO 
. .004. 




-.016 
. .006. 




-.018 
.007 


-.014 
.005 


-.011 
.005 


-.006 
.005 


.003 
.008 


-.006 
.008 


-.005 
.006 


-.004 
.008 










36° 
*6° 




-.oaa 

.008 




-.030 
.010 




-.031 
.010 


-.030 
.010 


-.017 
.011' 


-.013 
.009 


.003 
.010 


—006 
.014 


—004 
.010 


—.005 
.011 











TAB LI IX 

rOHOI TI8T8. 10 HOB AYXHJLQX OBORD BT 60 HOB SPA! OLABX T TIIO 
WITS TIP 10. 3 AID UX3IUH AILSROM. 10° BXXV 
B.I. - 609,000 Telocity - 80 M.p.h. Taw - 0° 



« 


-5° 


-4 C 


-3° 


0° 


» 8 


10* 


18° 


14° 


18° 


16° 


18° 


30° 


38° 


35° 


30° 


40° 


60° 


60° 




8 A 


Aileron neutral 




Cfl 
CP 


-0.011 
.016 


0.068 
.015 


0.183 
.016 


0.333 
.030 


0.888 
.044 


1.018 
.083 


1.138 
.103 


1.330 
.133 


1.340 
.13? 


1.321 
.165 


1.312 
.189 


1.141 
.334 


1.081 
.376 


0.758 


0.808 
.503 


0.748 
.671 


0.700 
.865 


0.860 
1.033 


Right aileron up 


ft 

Si! 

& 
Ol' 
On' 

Si 
On 
Ol' 
On' 
0? 
On* 

ol< 

Pi' 


l0 °. 

10° 








0.016 
. -.001. 




0.016 
. -.003 












0.010 
-—006. 






0.004 
-.003 


O.OOS 
-.004 

.007 
-.00? 

.011 
- .009 

.015 
—010 

.016 
-.010 

.017 
-.010 

.008 
-.005 

.00? 
-.005 






30° 
80° 








.030 
. .001. 




.031 
.—004, 












.0331 
.-.008, 






.010 
-.006 


as 0 

88° 








.037 
.003 




.036 
L -.003. 




0.038 
-.005 




0.037 
-.006 


0.034 
-.007 


.088 
—009 
.033 
.—009., 


0.019 
-.010 


0.003 
—004 


.015 
-.007 

.018 
-.007 


30° 
30° 








.041 
_ .004. 




.043 
. -.003! 










36° 
35° 








.045 

- .006. 




.0481 
-.001 




.048 
-.003 




.044 
-.005 


.039 
-.006 


.031 
-.008 
.033 
L -.007. 


.033 
-.009 


.007 
-.005 


.017 
—006 

.018 
t — 006 


«° 
40° 








.047 

- .007. 




.051 

_ 0 . 










60° 

SC^J 








r .064 
.010. 




.060 
. .OOSJ 




.059 

_— 001J 




.055 
-.003 


.0*4 
—004 

.051 
—008 


1 .041 
—005 
.046 
-.003 


.030 
-.004 

.034 
-,003 


—001 
-.001 
.001 
—001 


.003 
—003 
0 

-.003 


60° 
60° 








.060 
.013 




.066 
.005 




.067 

.ooa 




.065 
0 




Bight aileron down 




Oi" 

On' 
Ol 
On' 
Ol" 
On' 

o:' 

On' 

Ol' 

On' 

0?' 

O n 

Ot 

On' 

Oj" 

O n 

Si 

Ol' 
On'- 
0? 
On' 
Ol' 
Pn' 










-0.018 
- .001, 




-0.011 
. .003. 




-0.011 
.004. 




-0.009 
.004 


-0.00? 
.004 


-0.004 
.004 
-.004 

- .OOSJ, 


-0.001 
.003 


ro.ooi 

.003 


0 

0.003 
0 

. .003 


-0.008 

.003 
-.003 

.004 
-.003 

.004 
-.003 

.005 
-.008 

.005 
-.003 

.006 
-.003 

.006 
-.008 

.006 
-.003 

.009 
-.003 

.010 
—.001 

.013 

.001 

.014 






eto 








-.013 
- .OOU 




-.018 
_ .003 


















-.016 
- .003. 




-.015 
|_ .004. 












-.oo si 

.006. 






0 

.003 


% 








I-.019 
_ .003. 




-.017 
.OOSJ 












—005 
. .007J 






0 

.. .004 


"2- 








-.080 
- .003 J 




-.0181 
.005. 












-.005 
_ .006J 






0 

.005 










-.0331 
. .003. 




-.019 
.006. 












-.005 
- .007., 






-.001 
.005 


14° 








—033 
- .004. 




-.031 
.006 












—006 
. .007. 






-.001 
.005 


"2- 








-.036 
_ .004! 




—031 
_ .007 ' 




-.018 
. .008. 




-.016 
.006 


-.013 
.008 


—005 
.006 
-.004 

. : .010. 


0 

.006 


-.001 
.004 


0 

.005 
0 

.006 


30° 
80° 








-.030 ' 
- -006, 




-.036 
_ .009, 










88° 
26° 








-.033 1 
L. .00?. 




-.038 

.011. 




-.088 
. .013. 




-.030 
.018 


-.013 
.013 


.003 
.011 
.004 
_ .013. 


.004 
.009 


.001 
.007 


.003 
.006 
.003 
. .010 


so; 

30° 








-.033 
. .009, 




-.030 
. .014. 










36° 
36° 








-.0351 
.011 




-J)3S 
.017 












.005 
.015 






.003 
.013 



I.A.0.1. Teohaieal lot* to. 445 



labial X 4 XI 



TABU X 

rceox tibti. 10 tios ithuo* obmd it so noa ma olabx t mi 
with nr io. a in ihdidk ailerois. 10° srrw , „ 

4.1. * 608,000 Teloeltr - SO n.p.h. Taw - iX 



a. 


-S« 




0» 


8° 


10* 




14° 




18° 


80° 


83° 


85° 


30° 


40° 


80« 


60° 








«A 


Aileron neutral Taw - -80° 


2 L 
oi" 


2°. 

0» 


-0.011 
.018 
-.001 
.001 


0.118 
.018 
0 

.001 


0.888 
.018 
0 

.001 


0.699 
.038 

0 

. .001 


0.888 
.073 

-.003 
.003 


0.986 
.089 

-.004 
.008 


1.081 
.104 

-.OOT 
.008 


1.116 
.134 

-.018 
.009 


1.148 
.184 
-.043 
■ .018 


1.133 
.303 

-.080 
.014 


0.960 
.833 

-.066 
.015 


0.900 
.391 

-.099 
.031 


0.887 
.498 

-.085 
.044 


0.794 
.688 

-.080 
.040 


0.740 
.861 

-.046 
.044 


0.618 
1.030 
-.040 
.053 












Aileron neutral Taw ■ + 






Si 

Od 
o?" 
oi- 


0°, 

°s 

0° 


-0.003 
.017 
-.001 
-.008 


0.118 
.017 
-.008 
-.001 


0.896 
.030 
-.003 
-.001 


0.607 
.041 
-.003 
,-.003 


0.898 
.073 
-.003 
-.003 


0.996 
.091 
0 

-.004 


1.087 
.107 
.001 

-.006 


1.133 
.138 
.015 

-.008 


1.168 
.169 
.035 

-.011 


1.154 
.806 
.066 

-.013 


0.958 
.338 
.079 

-.017 


0.878 
.399 
.089 

-.031 


o.ees 

.600 
.086 
-.046 


0.793 
.659 
.061 

-.040 


0.737 
.858 
.045 

-.046 


0.613 
1.034 
.041 
-.054 










Right aileron up 1 


- -30° 




Ol' 
Oa' 
Ol« 
On' 

Oj' 

Oi' 
Ol' 
On' 


38° 
iB°. 






0.033 
. .003. 




0.033 
.-.003. 




0.036 
-.005 


0.038 
-.006 

.061 
-.005 

.067 
-.003 

.076 

.003 


0.040 
-.008 

.054 
-.007 

.070 
-.004 

.080 

.006 


0.040 
-.010 

.053 
-.010 

.066 
-.006 

.079 
-.003 


0.037 
-.016 

.086 
-.011 

.068 
-.006 

.074 
-.004 


O.OSl 
-.031 

.040 
-.031 

.041 
-.018 

.047 
-.016 


0.017 
-.018 

.033 
-.030 

.035 
-.015 

.041 
-.013 


0.006 
-.009. 

.013 
-.010 

.016 
-.011 

.011 
-.009 










38° 

*£ 






.048 

. .006. 




.046 
.-.001 




.048 
-.004 


60° 






.084 
- .013. 




.063 

. .004, 




.068 

0 


60° 






.084 
.018 




.070 
.009 




.078 
.006 


Right aileron down Taw 


- +30° 


Ol' 
On' 

op 

Of 
Pi' 


7° 

7° 






-0.011 

. .ooij 




-0.010 
.003. 




-0.009 
.003 


-0.009 
.003 

-.016 
.006 

-.034 
.011 


-0.006 
.003 

-.013 
.006 

-.019 
.010 


-0.005 
.003 
-.010 
.006 
-.018 
.010 


0 

0.003 
.001 
.006 
.003 
.011 


-0.004 
.001 
-.008 
.005 
-.010 
.009 


-0.003 
.003 

-.006 
.007 

-.007 
.011 


0.008 
.006 

-.008 
.008 

-.006 
.013 










16° 






—osr 




-.019 
.008, 




-.018 
.007 


8 S°, 
28° 






-.036 
.007 




-.036 
.010 




-.038 
.011 



713 IX XI 

T080I TXSir. 10 IICI ATXRAOX OBOBD BT 60 IIOS 8TJUT OUSX T WHO 
WITH TIP SO. 3 AXO HXDIIM 411*8018 . 30° jn 
B..I. - 609,000 Telooity - 80 n.p.h. Taw - 0° 









-3° 


0° 




10° 


13° 


14° 


18° 


18° 


18° 


30° 


83° 


36° 


30° 


40° 


30° ' 


60° 




5 a 






Aileron neutral 
















2 L 

od 


0° 
00 


-0.006 
.016 


.069 
.018 


.138 
.018 


0.339 
.019 


0.890 
.044 


1.033 
.085 


1.134 
.103 


1.337 
.138 


1.348 
.138 


1.333 
.169 


1.313 
.193 


1.148 
.336 


1.077 
.380 


0.763 
.398 


0.790 
.803 


0.764 
.681 


.690 
.871 


.880 

1.038 


Sight aileron up 


S l ! 


10 o 








0.014 
.-.001 




0.018 
-.003, 












OiOlO 
-.008 






0,005 
-.004 


0.003 
-.003 






Si 


igo" 
30° 








,030 
. 0 




.033 
-.004 












.034 
.-.009 






.010 
-.006 


.009 
-.007 






2° 
2 Z 
2 n 
2 1 

On' 

2i 

2° 
2 1 
2 n 
2 l 


Ho 








.038 
. .003J 




.039 
-.004. 




6.039 
.-.006. 




o. est 

-.007 


0.036 
-.008 


.031 
-.009 


0.031 
-.010 


0.661 
-.005 


.014 
-.007 


.013 
-.010 






800 
30°- 








.043] 
. .004. 




.048 

.-.003. 










.034 
.-.0O9_ 


.018 
-.008 


.016 
-.010 
.018 

~".oii 

-.009 






360- 








.048 
. .005. 




.050 
.-.002. 




.046 
.-.004J 




.044 
-.006 


.043 
-.007 


.037 
-.008 
.033 
.-.007. 


.038 
-.010 


.007 
-.004 


.030 
-.008 

.017 
-.006 






40° 
40°. 








.061' 
. .006. 




.063 1 
. .OOIJ 














60° 
50°. 








.063 
. .010, 




.058 
- .004. 




.055 
.—001. 




.049 
-.003 


.039 
-.004 


.035 
-.005 


.037 
-.008 


0 

-.001 


.004 
-.003 


.013 
-.006 






S n 
2 1 . 

On' 


60° 








.058 
.013 




.066 
.006 




.063 
.003 




.066 
0 


.046 
-.003 


.037 
-.003 


.036 
-.003 


0 

.001 


.003 
-.003 


.010 
-.005 








Right aileron down 


Oi' 

S»I 
2 a 

Si 

On' 

2 J 
2 a 
22 

On* 
Ol' 


2°. 








-0.011 
- .0011 




-O.010 
.003 




-0.009 
.003 




-0.008 
.004 


-0.006 
.004 


-0.008 
.004 


-0.001 
.004 


-0.004 
.003 


0 

0.003 


-0.001 
.004 






i- 


I * 






-.013 

. .001 




-.018 

. .003, 












-.004 
_ .008. 






0 

.003 


-.001 
.004 














-.015 
. .008. 




"St 












-.005 
. .005. 






0 

.003 


-.001 
.004 














-.016 

- .008] 




-.015 
- .004. 












-.005 
. .008. 






0 

.003 


-.003 
.006 














-.01T| 
. .003. 




-.016 
- .006, 












-.008 
- .006. 






0 

. .004 


-.001 
.006 






13° 
1S °.- 








-.018 
- .008. 




-.0171 
. i006. 












-.006 

r. .007. 






0 

.004 


-.001 
.008 






°»! 
Oi« 

S"! 

2 l 
Oa' 

Si! 
Oa' 

Ol' 


l *2 








-.030 
. .003. 




-.018 

.006. 












r-.ooe" 

_ .007. 






0 

. .006 


-.003 
.006 






16° 
160. 








-.080 
. .003, 




-.019 
- .008, 




-.018 
.OOT 




-.014 

.007 


-.010 
.007 


-.006 
.007 


.003 
- .006 


-.004 
.004 


-.001 
.006 


-.003 
.007 






800 








-.085 

. .005. 




-.033 
. .009. 










-.006 
. .009. 


-.001 
.007 


-.003 
.008 






8E- 








-.039 

. .007J 




-.038 

- .011. 




-.031 

_ .01U 




-.080 
.013 


-.013 
.013 


.003 
.011 


.004 
.009 


-.003 
.008 


0 
.006 


-.001 
.011 






2 n ! 
2 T 
2 a 

Si 


i- 








.-.033 
. .006. 




-.037 
. .013. 










.007 
_ .015. 


.001 
, .009 


0 

.013 














-.034 
.009 




-.039 
.015 












-.006 
.014 






.003 
.011 


.001 
.014 







I.A.O.A. Teehnloal Iota lo. 445 Table* XII A XliT 

TABU XII 



TOBOS TISIB. 10 HOE ATKRAGX OBOED HI 60 IIOH 8PAI OLABX T TIM 
WITH IIP K. 3 AID aTDIOT. AIIXROIS. 30° SOY. _ 
R.I. - 609,000 Taloolty - 80 ».p.h. Taw - ±30° 



tt 


-5° 


-»°. 


0° 


5» 


io° 


13° 


14° 


16° 


ie« 


30° 


33° 


35° 


30° 


40° 


50° 


60° | 










Aileron neutral Taw ■ -30° 


8?- 


0° 
0° 


-0.003 
.OIB 
-.001 
.003 


0.113 
.014 
0 
.003 


0.388 
.019 
.001 
.003 


0.603 
.038 

•ooi- 

.003 


0.888 
.071 

-.001 
.004 


0.990 
.068 

-.003 
.005 


1.071 
.105 

-.006 
.007 


1.137 
.136 

-.019 
.009 


1.143 
.156 

-.041 
.013 


1.139 
.803 

-.080 
.015 


0.968 
.336 

-.084 
.017 


0.931 
.393 

-.104 
.038 


0.874 
.503 

-.085 
.045 


0.798 
.673 

-.050 
.040 


0.743 
.873 

-.045 
.046 


0.631 
1.036 
-.041 
.053 




Allaroa nautn 


1 Taw - +30° 


°». 

oi' 


0° 
0° 
0° 
0° 


O.OOS 0.131 
4.018 .014 
0 1—001 
-.001 (-.001 


0.301 
.019 
-.001 
-.003 


0.613 
.040 
-.003 
-.003 


0.903 
.071 
-.001 
-.004 


1.004 
.069 
0 

-.005 


1.085 
.106 
.003 

-.008 


1.138 
.137 
.014 

-.009 


1.154 
.159 
.037 

-.011 


1.154 
.308 
.066 

-.013 


0.959 
.336 
.081 

-.018 


0.870 
.398 
.086 

-.034 


0.848 
.491 
.083 

-.048 


0.786 
.686 
.053 

-.041 


0.735 
.860 
.046 

-.046 


0.611 
1.030 
.041 
-.054 




Right aileron xqp Taw - -30° 


Or' 
On' 
0? 
On' 


35° 
35° 




0.037 
_ .001. 




0.030 
-.004 




0.033 
-.006 


0.034 
-.007 


0.034 
-.008 


0.034 
-.011 


0.030 
-.016 


0.039 
-.017 


0.005 
-.017 


0.003 
-.010 








35° 




.039 
. .004. 




.040 
.-.003 




.043 
-.006 


.046 
-.007 


.048 
-.008 


.048 
-.011 


.050 
-.019 


.043 
-.019 


.027 
-.033 


.014 
-.013 








0j> 
On" 


to°.. 




.053 
. .011 




.063 
_ .003 




.054 
-.003 


.067 
-.004 


.059 
-.005 

.068 
-.003 


.080 
-.008 


.065 
-.011 


.063 
-.017 


.037 
-.031 


.033 
-.016 








°l' 
On' 


60° 
60° 




.057 
.016 




.088 

.006 




.063 

.001 


.064 
-.001 


.065 
-.008 


.069 
-.009 


.063 
-.015 


.041 
-.031 


.037 
-.009 






















Right ailixon down Taw - +30° 














V 
On' 

o?' 

On 1 


7° 

£-1 




-0.011 
- .001. 




-0.009 
.003 




-0.010 
.003 


-0.008 
.003 


-0.007 
.003 


-0.005 
.004 


0 

0.004 


-0.005 
.004 


-0.001 
.003 


-0.004 
.005 








16° 
1B° 




-.018 
. .003 




-.017 
_ .006. 




-.017 
. .007 


—015 

.007 


-.013 
.006 


-.008 
.006 


.001 
.006 


-.008 
.008 


-.003 
.006 


-.006 

.009 








85° 
36° 




-.035 
.006 




-.033 
.011 




-.033 
.013 


-.034 
.013 


-.031 
.018 


—014 
.014 


-.001 
'.Oil 


-.010 
.013 


-.007 
.013 


-.007 
.014 









TABLE XIII 

rOKOI TI8T8. 10 IIOH AYERAQC CHORD ST 60 IIOH 8FAT OLABX T TIM 
WITH 71? 10. 3 AID 8B0RT , TIM AIIXROHS. 10° BUT 
».. I. - 609,000 Telocity - 80 n.p.h. Taw - 0° 



ol 


-6° 


-4° 


-3° 


0° 




10° 


13° 


14° 


■15° 


16° 


18° 


30° 


33° 


35° 


30° 


40° 


50° 


60° 




6 A 








Aileron neutral 
















2 s - 
od 


0° 


-0.003 
.016 


0.068 
.015 


.138 
.016 


0.334 
.030 


0.696 
, .048 


1.023 
.086 


1.135 
.103 


1.835 
.136 


l.aoo 

.139 


1.338 
.160 


1.303 
.193 


1.154 
.339 


1.077 
.379 


0.790 
.899 


0.785 
.503 


0.751 
.680 


.689 
.859 


0.588 
1.034 












Right aileron up 














2 1 ! 

On" 

2 i ; 

2 1 
2 n 
2 l 

On' 


$ 








0.016 

. 0 . 




0.018 
.-.003. 












0.013 
.-.005 






0.003 
-£002 


0.003 
-.004 






5g 








.033 
. .003. 




.035 
.-.004. 












.031 
.-.009 






.007 
—006 


.007 
—008 






IP 








.043 
. .004. 




.044 

.-.003, 




0.043 
.-.006. 




0.043 
-.007 


0.043 
-.008 


.040 
—Oil 


0.035 
-.011 


0.007 
-.007 


.009 
-.007 


.009 
-.010 






$ 








.081 
. .007. 




.061 
.-.001. 










.047 
.-.010 


.014 
—008 


.014 
—Oil 






2 l 

On' 
2 1 
Ol' 
On' 


36° 
36° 








.059 
. .011. 




.059 
. -001, 




.057 
.-.003 




.057 
—004 


.057 
-.006 


.053 
-.009 


.047 
-.011 


.019 
-.010 


.017 
-1.009 


.018 
-.013 






40° 
40° 








.068 
. .018. 




.066 
. .008. 










.060 
.—007 




.019 
-.010 


.033 
-.014 






50° 
60°. 








.063 
. .017. 




.085 

. .011, 




.083 
. .008. 




.083 
.005 


.060 
.003 


.073 
-.003 


.068 
-.005 


.033 
-.008 


.030 
-.009 


.038 
-.014 






80 °, 
60° 








.064 

.031 




.084 
.015 




.091 
.013 




.093 
.009 


.093 
.007 


.089 
.005 


.080 
.003 


.0*3 
-.005 


.015 
—005 


.019 
—Oil 






Right allazoa down 


Si! 

On' 

Si 

On 

2' 
On' 

2i 
2° 
2 1 
2 n 
2 l 

On' 
Oi' 

2" 

On* 


7° 
7° 








-0.011 
. .001, 




-0.009 
.003 




-0.008 
.006. 




-0.005 
.004 


-O.OOS 
.004 


-0.003 
.004 


-0.003 
.004 


0.001 
.003 


0 

.003 


0 

.004 














-.0131 
. .003J 




-.010 
. .004 J 












-.003 
. .004 




0 

.003 


0 

.004 






% 








-.0151 
. .003. 




—Oil 1 
- .005. 












-.001 
_ .005. 






0 

.004 


0 

.005 






lit! 








-.017 

. .003J 




-.013 
. .006] 












-.001 
- .006. 






.001 
.005 


0 

.006 






l& 
1 S2- 








-.018 
. .003J 




—013 
. .006 J 












-.001 
. .006. 






0 

.006 


0 

.006 






1S o- 








-.019 
. .004, 




-.013 
_ .008J 












-.001 
. .006. 






-.001 
.006 


0 

.007 






14 2 

14°. 








-.019 
- .004. 




-.014 

. .007. 












0 

.007. 






.001 
.007 


0 

.007 






"S- 








-.031 
. .008. 




-.015 
.008 




-.011 
L .008 




-.009 
.008 


-.006 
.003 


.007 


.003 
.007 


.001 
.005 


.001 
.007 


0 

.008 






Oi' 
On' 
Oi' 

2*'. 

Ol' 
On' 
Ol' 
On' 


80° 
30° 








-.034 
_ .007. 




-.016 
. .010. 










.013 
.010. 


.003 
. .009 


.001 
.010 






28? 

2t £- 








-.036 
. .009. 




-.018 
.013. 




-.016 
.013 




-.015 
.015 


-.003 
.014 


.019 
.014 


.009 
.013 


.003 
.009 


.003 
.013 


.003 
.013 






30° 
30° 








-.037 
.013. 




-.030 
_ .015 










.030 
. .016. 


.004 
. .013 


.003 
.015 






35° 








-.030 
.014 




-.030 
.017 












.013 
.030 






.006 
.015 


.005 
.017 







I.A.O.A. Teoanteal Sot* to. 4-45 Taolee XIT * XT 

TiBLX UT 



FOR0I TI8IS. 10 IHOH ATXRaSt OBORD BT 60 IIOH »13f OLARK T 

rzn with tip so. s ix) wear, wnn ulthois. ioo sen 

a.l. - 609,000 Telocity - 60 a.p.h. Taw - *30O 





-6° 


-3° 


0° 


6» 


10° 


ISO 


14° 


16° 


180 


30° 


33° 


35° 


300 


40° 


600 


60° 


















Aller 


on neutral 


Taw - -80° 
















00 
0» 
0° 
0° 


0.001 
.017 

.003 


0.118 
.016 
0 

.003 


0.390 
.030 
.001 
.001 


0.601 
.040 
.003 
.003 


0.887 
.073 
.001 
.008 


0.986 
.090 

-.001 
.005 


1.076 
.108 

-.008 
•006. 


1.138 
.136 

-.017 
.009 


1.140 
.168 

-.039 
.011 


1.146 
.304 

-.061 
.014 


0.974 
.336 

-.085 
.016 


0.901 
.394 

-.099 
.081 


0.889 
.500 

-.084 
.046 


0.795 
.667 

-.050 
.099 


0.744 
.869 

-.046 
.045 


0.635 
1.030 
-.041 
.061 
















Aileron neutral 


Tajr - +300 












1 


0» 
00 

°2 

0° 


0.006 
.016 
-.001 
-.401 


0.186 
.016 
-.001 
-.001 


0.103 
.019 
-.001 
-.001 


0.6U 
.040 
—.003 
-.003 


0.910 
.074 
—.001 
-.004 


1.008 
.090 
0' 

-.004 


1.060 
.109 
.004 

-.006 


1.140 
.138 
.016 

-.009 


1.163 
.189 
.037 

-.010 


1.163 
.306 

-'.ots 


0.S64 
.834 

.080 
-.017 


0.87S 
.397 
.091 

-.034 


0.865 
.500 
.088 

-.046 


0.791 
.868 
.080 

-.040 


0.743 
.866 
.048 

-.046 


0.617 
1.017 
.043 
-.064 






















Right aileron np 


Taar » -30° 














ass 






U*Uao 

. .OQ8 




0.037 
.-.002 




0.039 
-.004 


0.033 
-.006 


0.034 
—007 


0.038 
-.010 


0.033 
-.014 


0*035 
-.019 


-.031 


0 008 

-!ois 












850 
So* 






.043 
_ .008 




.041 
.001 




.041 
-.003 


.043 
-.004 


.046 
-.008 


.048 
-.009 


.047 
-.014 


.046 
-.031 


.039 
-.036 


.013 
-.016 
















.068 
- .038, 




' .064 
.011 




.064 
. .006 


.066 
.003 


.070 
.001 


.071 
-.004 


.075 
-.006 


.063 
-.017 


.067 
-.037 


.033 
-.016 










.4' 


60° 
60° 






.078 1 
.036 




.079 

•oas 




.081 
.018 


.064 

.013. 


.088 
.009 


.087 
.004 


.086 
.001 


.076 
-.018 


.073 
-.034 


.039 
-.013 




























Bight aileron don 


Ta» » +30° 














s 








-0.013 

. .001. 




-o.ooa 

.003 




-0.007 
.008 


-0.007 
.003 


-O.OOB 
.003 


-0.003 
.003 


0.001 
.004 


-0.003 
.003 


-0.001 
.003 


-0.003 
.004 


















-.019 
.004 




-.014 
. .007 




-.014 
.008 


-.017 
.009 


■-.016 
.008 


-.009 
.007 


.004 
.007 


-.006 
.008 


-.001 
.007 


-.003 
.008 












35? 
36° 






-.033 
.008 




-.019 
.018 




-.031 
.014 


-.031 
.018 


-.019 
.017 


-.010 
.016 


•OOt 
.013 


-.007 
.013 


-.003 
.013 


-.003 
.013 











TIBLX XT 

rout Tiers. 10 not ateraob obord bt 60 iioh spat olari t 

TIM WITH TIT 10. 3 410 SHORT, TIM AILER0X8. 80° SECT 
R.I. - 609,000 Taloolty » 80 n.p.h. Taw - CP 





-5° 


-4° 


-3° 


0» 


6° 


10° 


ia° : 


14° 


18° 


16° 


18° 


30° 


33° 


350 


30° 


40° 


*0° 


60° 






Aileron neutral 




$ 


-0.003 
.018 


0.064 
.016 


0.133 
.016 


0.338 
.019 


0.703 
.044 


1.087 
.084 


1.145 

.103 


1.330 
.184 


1.388 
.138 


1.3Z4 
.160 


1.33Z 
.196 


1.1B8 
.343 


1.090 
.383 


0.804 
.406 


0.803 
.606 


0.753 
.688 


0.693 
.884 


0.684 
1.037 


Right aileron np 


pi 
- 

s 


10? 
10° 








0.016 
. 0 




0.017 
-.003 












0.013 
-.006 






0.003 
-.004 


0.003 
-.004 

.008 
-.010 

.010 
-.013 

.014 
-.013 

.018 
-.015 

.033 
-.016 

.030 
-.016 

.016 
-.011 






852 








.033 
. .001 




.034 
-.004 








0.043 
-.007 


0.043 
-.009 


.030 
-.011 

.039 
-.011 

.048 
5-.013J 


.034 
-.013 


.019 
-.013 


.008 
-.008 

.011 
-.008 

.016 
-.011 


35° 
3(0 








.041 
. .003 




.041 
-.003 




0.041 
-.004 




300 
30°. 








.050 
. .005 




.048] 
.-.003 










560 
850 








.059 
. .009, 




.067 

_ *'• 




.065 
. -.004. 




.056 
-.006 


.056 
-.008 


.053 
-.010 

.058 
-.009. 


.048 
-.013 


.034 
-.014 


.019 
-.011 

.033 
-.013 


*°S 

f& 








.064 

. .013. 




.067 
.003. 










60° 








.0611 
. .015.1 




.088 

.009. 




.083 
. .005 




.083 
, .003 


.061 
-.001 
.090 
.006 


.071 
-.004 
.083 
.004 


.064 
-.007 
.073 
.003 


.050 
-.013 

.061 
-.006 


.035 
-.008 

.033 
-.007 


60° 
60° 








.063 
.019 




.081 
.014 




.089 
.013 




.093 
.009 




Right aileron down 


P 

P 

o$ 

1 

P 
P 

?: 
4 

5i* 










-0.013 
. .003 




-0.010 
. .004 




-0.00& 
. .004 




-0.008 
.004 


-0.006. 
.004 


-.006 
.005 

-.006 
.006 


-0.004 
.005 


0.013 
.003 


0 

.003 
.001 
.004 


-0.003 

.003 
-.003 

.004 
-.001 

.005 
-.001 

.006 
-.001 

.006 
-.003 

.006 
-.001 

.007 
-.003 

.008 
0 

.010 
6 

.013 
-.003 
.014 
.003 
.017 






81° 
I' 








-.014 
. .003 




-.013 
.004, 


















-:8B 




-.013 
- .004 












-.006' 
.006, 






ft 

.003 


j| 








-.018 
.003 




-.014 
_ .008 












-.0061 
. .007. 






.001 
.004 










-.018 
. .003 




-.015 
L .006 












-.005 
•007. 






.001 
.004 










-.030 
_ .004. 




-.016 
_ .006 












-.007 
. .007. 






.001 
.006 










-.030 
. .004. 




-.016 
- -907. 












-.006 
. .008. 






0 

.006 


l$- 

160. 








P-.033 
_ .005. 




-.018 

r. .008. 




-.016 
. .008 




-.013 
.009 


-.009 
.009 


-.007 
.009 
-.005 
. .011 


-.001 
.009 


.017 
.003 


0 

.006 
.003 
.007 


30° 








-.038 
. .007. 




-.031 
_ .010 










35° 
S6 1- 








-.031 
L .009. 




-.084 
_ .013 




-.031 
.014 




-.018 
.014 


-.011 
■ .014 


.011 
.013 
.014 
. .013 


.010 
.011 


.031 
.005 


.003 
.009 
.005 
.011 


30° 
JO?. 








-.033 
. .011 




-.038 
l_ .016 
-.034 
.017 










3 5o 
35° 








-.034 

.013 












.005 
.018 






.005 
.014 



I.A.O.A. Technical lot* lo. US 



Tanlee XT1 t XTII 



TAB LI m 



rtFXX TISIS. 10 II0H ATEUSI OHORD EX 60 IIOE 8PAI OLABI T 
ma WIIE TIP 10. 3 AID SHORT, WIDT AXLCROIS. 30° SXEW 
R.I. « 609,000 TelooltT - 80 m.p.h. T»T « ± 80° 





-80 


-3» 


0° 


5° 


100 


130 


14° 


16° 


18° 


SO" 


33° 


36° 


30° 


40° 


60° 


60° 








°A 


Aileron neutral 


Taw - -30° 










1 

On' 


0° 

0? 
0° 


0.001 
.017 

.8t>3 


0.117 
.016 
.001 
.003 


0.39? 
.080 
.008 
.003 


0.808 
.040 
.003 
.003 


0.899 
.073 
0 

.004 


0.999 
.090 

-.003 
.006 


1.086 
.106 

-.006 
.006 


1.134 
.137 

-.017 
.009 


1.148 
.188 

-:041 
.013 


1.163 
.306 

-.063 
.014 


0.978 
.333 

-.084 
.014 


0.609 
.401 

-.083' 
.039 


0.873 
.606 

-.084 
.048 


0.803 
.676 

-.061 
.040 


0.764 
.879 

-.048 
.046 


0.636 
1.039 
-.041 
.058 






Aileron neutral Taw - +30° 


% 


0« 

°s 

0° 


0.001 
.016 
0 

-.003 


0.133 
.018 
-.001 
-.003 


0.300 
.018 
-.001 
-.003 


0.618 
.040 
-.003 
-.008 


0.806 
.074 
-.001 
-.003 


1.013 
.091 
.001 

-.006 


1.093 
.107 
.004 

-.006 


1.147 
.137 
.016 

-.009 


1.166 
.158 
.037 

-.013 


1.169 
.307 
.064 

-.013 


0.967 
.334 
.081 

-.018 


0.886 
.397 
.107 

-:03B 


0.878 
.601 
.066 

-.046 


0.793 
.670 
.081 

-.041 


0.738 
.861 
.046 

-.046 


0.614 
1.030 
.041 
-.063 






Right aileron up Taw - -30° 


e t > 

8 l 

°n' 


3B° 
36° 






O.OSB 
. .003. 




0.038 
-.008. 




0.038 
-.008 


0.080 
-.006 
.040 

-SB 

-.001 
.076 
.007 


0.033 
-.006 

.044 
-.008 

.064 
-.004 

.063 

.004 


0.038 
-.010 

.046 
-.010 

.066 
-.007 

.083 
0 


0.031 
-.018 

.048 
-.014 

.061 
-.013 

.086 
-.003 


0.038 
-.019 

.041 
-.031 

.086 
-.020 

.068 
-.016 


0.019 
-.020 

.038 
-.026 

.049 
-.037 

.067 
-.034 


0.006 
-.013 

.011 
-.017 

.031 
-.033 

.038 
-.018 










sb2 






.039 
. .008 




.036 
.-.001. 




.038 
-.004 






.067 
. -017. 




.087 
. .006. 




.069 
.003 


£ 

60° 






.066 
.038 




.071 
.016 




.073 
.010 


Right aileron dawn Taw - +80° 




r° 

7°. 






-0.018 
.003 




-0.009 
.003 




-0.008 
.004 


-0.010 
.004 

-.019 
.010 

-.026 
.018 


-0.007 
.004 
-.016 
.009 
-.019 
.018 


-0.008 
.008 

-.010 
.006 

-.011 
.017 


0.003 
.004 
.004 
.007 
.004 
.013 


-0.004 
.003 

-.007 
.007 

-.006 
.013 


-0.003 
.001 
-.003 
.006 
-.006 
.009 


-0.003 
.006 

-.004 
.008 

-.004 
.013 










16° 

x 8- 






-.031 
.008. 




-.017 
. .007 




-.017 
.009 


as 0 






—037 
.009 




-.036 
.013 




-.024 
.016 



TiBLt mi 

ROTATIOI TKST8. 10 IIOH AVKRAGI CHORD BY 60 IIOE BPAIOLARX T 
fllO WITH TIP 10. 3.AIIXR0E (JAP SEALED 
R.I. - 609,000 Yeloolty - 80 n.p.h. Taw - 0°, -30° 

O x li glren for forced rotation at Jfy - 0.08, (4-) adding rotation, (-) dawplng rotation 



Ot 


0° 


13° 


14° 


17° 


180 


190 


30O 


31° 


380 


340 


380 


980 


37° 


38° 


30° 


36° 


40° 




Aileron neutral Taw - 0° 


u> 

Rotation. 


°X 


-0.023 


-0.031 




-0.001 




0.003 


0.037 


0.086 


0.033 


0.016 








-0.003 


-0.003 




-0.003 


(-) 
Rotation 


°X 


-.017 


-.016 




.001 




.008 


.086 


.036 


.033 


.017 








.003 


.001 




.001 


Aileron neutral Taw - -30° 










(+) 
Rotation 


«x 


-0.019 


-0*.036 


-0.02S 




-O.OK 








-0.071 


-0.078 


-0.083 


-0.083 


-.081 


-.076 


-0.061 


-.066 


-0.063 


(-) 
Rotation 


°x 


-.016 


-.007 


0 




,038 








.081 


.083 


.083 


.081 


.080 


.077 


.076 


.061 


.046 



TABM ITCH. ORITSRKSa RKOTCIS HEUTIW. HTRITS OF AILER0H8 


Subject 


Criterion 


Raotangulor tip* 
Medium ailerons 


Rectangular tip* 
Snort wide ailerons 


Bounded tip So. 1 
Medium ailerons 


Rounded tip Bo. 1 
Short wide aileron* 


Stand- 

35" up 
86° dn 


Dif- 
fer- 
en- 
tial 

55* up 
15° dn 


Dif- 

far- 
an- 

tial 
Id , 3 
BQP up 

7° dn 


Up on- 
j.y mr 


Stand- 
ard 

36° up 
36° dn 


Dif- 

fex- 
en- 
tial 

HO. J. 

S6°-up 

16° dn 


Dif- 
fer - 

sn- 
tial 
■O, a 

60° Up 

7° da 


Up on— 
xy dlt 


Stand- 

35° up 
36° dn 


Dlf- 
fer- 
en- 
tial 

30. 1 

55° up 
16° dn 


Dlf- 

fnr- 
an- 

tial 
mo. a 
B0°up 

7° dn 


Up on- 

1 „ CAO 

ly du 


Stand- 

3Tr up 
86° dn 


Dlf- 
far- 
an- 
tial 
So X 
35° up 

15° dn 


Dif- 
far- 
an- 
tlal 

Ha 5 
BOm a 

60° up 
7° to 


Up on- 
ly 80° 


Wing axes, or 
mlnAsun epeed 


<W " 




1.370 


l son 


1. oYV 




1. BOB 


1 OKA 


1 SCO 


1, COO 




1.19* 


1.1»* 


1 ial 
1 . L\r* 


JL.iyo 






1- Lwi 


Speed ranga 


°^ax/°D»dn 


•6 A -0° 


79.+ 


79.4 


79.4 


79.4 


7B.B 


78.6 


78.6 


78.5 


78,0 


78.0 


78.0 


78.0 


78.3 


78.8 


78.3 


7B.3 


Hate of olleb 


I./0 at Oj-0,70 




IB. 9 


16.9 


1B.9 


1B.9 


16.9 


16.9 


16.9 


16.9 


15.6 


16.8 


16.6 


16.6 


16,6 


16.8 


16.6 


16.6 


lateral 
controllabil- 
ity 


RO o-0° 




.803 


.314 


.198° 


,338 


.834 


.336 


.303 


.308 


.310 


.513 


.190 


.338 


.386 


.381 


.195 


BO 0,-10° 


.078 


.074 


.074 


,073 


.078 


.034 


.083 


.078 


.073 


.070 


.071 


.087 


.078 


.083 


.084 


.077 


HO . <* » SO 0 


—5 

l .oaa 


T 


.... .. 

l .0B6 


1 .0B4 


x .046 


.... _ 
1 .068 


1 B.073 


■II, _ . 
ln .074 


.033 


.0S8 


.036 


.057 


.034 


.048 


.087 


.063 


HO * - 30° 


.017 


.006 


.008 


.008 


.019 


.038 


.038 


.088 


.084 


.030 


.011 


0 


.016 


.034 


.034 


.031 


Lateral 
oontrol wltn 
aldaalip 


Knxtmra B at whloa 
ailarjoB will balanae 
Oj' due to 30 g yaw 


ao° 


30° 


31° 


82° 


18° 


30° 


33° 


86° 


18° 


19° 


30° 


80° 


18° 


30° 


31° 


33° 


Taxing 
■oBentu duo 
to ailerons 
(+"jJ*rorabla 
(- J Unfavorable 


Ot k « - 0° 




. .003 
-.003 


. .010 
-.008 


.016 


—,007 


. .006 
- -.008 


.015 
a -.001 


.031 


-.006 


-.003 


-.003 


.016 
a -.001 


—.006 


h - 006 
D -.003 


. .016 

°- nna 


.031 


On A * » 10° 


-.004 


. .004 

b -.ooa 


b -.001 


.018 


-.007 


. .006 
b -.003 


.030 
*-.003 


.038 


-.005 


, .004 

^-.ooa 


. .012 
tt -.001 


.016 


-.006 


h -007 
"-.003 


. .038 


.037 


On A "-so 0 


-.010 


D -.007 


. .008 
°-.006 


.013 


-.010 


. ,001 

°-.ooe 


. .019 
°-.007 


.039 

a -.oo3 


-.013 


°-.010 


.006 
°-.O09 


.010 
°-.00E 


-.013 


°-.009 


,019 
°-.007 


.036 
■"■-.003 


On A 


-.008 


-.ooa 


D -,007 


_ .003 
°-.0O4 


-.013 


d -.009 


. J03 
°-.006 


.009 
°-.003 


-.007 


°-.004 


* .003 
°-,004 


* .006 
*-.0Ol 


-.013 


°-.008 


. .008 
d -.O07 


. .004 
°-.0O3 


Lateral 
at ability 
(fi A - 0°) 


a fox Initial insta- 
bility in rolling 


18° 


18° 


18° 


18° 


18° 


18° 


18° 


18° 


18° 


16° 


16° 


18° 


18° 


16° 


16° 


16° 


» for initial 1 
bility at p"b/ 

I 

T 


nata- 

aw.os: 
aw - 0° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


15° 


16° 


16° 


16° 


16° 


16° 


18° 


16° 


aw - 80° 


11° 


11° 


11° 


11° 


13° 


13° 


12° 


13° 


13° 


13° 


13° 


13° 


18° 


13° 


13° 


18° 


■Vrliti unstobl 
T 
T 


a O x! . 
aw- 0° 


.048 


.048 


.048 


.048 


.033 


.033 


.033 


.033 


.050 


.030 


.030 


.030 


.030 


.030 


.030 


.030 


aw - 20° 


.095 


.093 


■093 


.098 


,086 


.086 


.068 


.085 


.086 


.086 


.086 


.086 


.086 


.086 


.086 


.063 



a 

r 



rootcptea ara.glTan at .and of table 















:i3ii mil. oRinaia 


B SBDTI 


SO RCLaTIVC TOUTS or aIWROTB (Oontlnuad) 
















Bounded tip lo, 
Hadlua allsioni 0° 


8 

•kn 


Rounded tip lo, 
KadLaa ailerona 10 s 


2 

•Xmt 


Hounded t 
Hadlua alien 


ip JO, 

na 80° 


Q 

bkjbw 


Rounded tip J»o. 8 
Sbort wide ailerona 10°ekew 


Hounded ti 
Sbort ride all 


? 80. 1 
1XO0J I 


0°akoT 




OrltaTlon 




Stand- 
ard 

35° np 
85° to 


Dif- 
fer- 
an- 
tlal 
lo, l 
SS° ttp 
15° dn 


M.I- 
fer- 
oo- 

tlol 

BO 4 up 
7° dn 


Op on- 
ly 80° 


Stand 

ard 
SB? np 
38° to 


Dlf- 
fer- 
en- 
tlal 

Ha 1 
15° np 

13° to 


Dif- 

fta- 
en- 

tial 
lo. 8 
60° np 

7° to 


Hp on- 
ly 60° 


Stand- 
ard 
86° np 
36° to 


Dlf- 
fer- 
an- 
tlal 
¥o. 1 
350 -jp 

i *0 ' 

ltr dn 


Dlf- 
far- 
an- 
tlal 

So * 
50° np 

7° to 


Up on- 
ly 60° 


Stand- 
ard 

85° up 
86° to 


Dlf- 
fer- 
en- 
tlal 
lo. 1 

3e? «p 

10° to 


Dif- 

far- 
en- 

tlal 
lo, 8 
50° np 

7° to 


8 83* 


Stand- 
ard 
85° up 
86° to 


Dlf- 
fer- 
an— 
tlal 
lo. 1 
36° np 


Dlf- 
fnr- 

OO- 
tlal- 

op" up 
7° to 


Dp on- 
ly 80° 


flng •»> or 
Blnlnua apaed 


°W ^ 




1.340 


1.34E 


1.345 


1.848 


1.340 


1.340 


1.340 


1.340 


1.348 


1.34S 


1.348 


1.348 


1.860 


1.860 


1.880 


1.860 


1.8B8 


1.868 


1.868 


1.8SS 


Speed range 


"han/On in 


■6 A -0° 


83. B 


83. B 


83.5 


BS.B 


81.8 


81.8 


81.6 


81. 6 


83,3 


83.3 


83.3 


83.3 


81.3 


B1.3 


81.8 


81.3 


80.6 


80.8 


. 30.6 


80.8 


Bata of olla! 


L/D at 0i-0.7C 




16. e 


18.8 


1B.9 


16,9 


16.8 


16.8 


15.6 


16.6 


16.6 


15.8 


16.6 


16,6 


14.9 


14.9 


14.9 


14.9 


16.9 


, 15,9 


18, B 


IB .9 




BO « - 0° 


.317 


,318 


.817 


.137 


.333 


.358 


.331 


.303 


.338 


.333 


.818 


.196 


.887 


.886 


.843 


.813 


.838 


.370 


.843 


.310 


Lateral 


HO « « 10° 


.078 


.070, 


.078 


.071 


.078 


.078 


.078 


.070 


.078 


.078 


f¥M 
■ un 


.069 


.089 


.081 


.099 


.088 


.073 


.033, 


098 


.084 


oontrollabil- 

1*7 


RO a -ao° 


.033 


.033 


.043 


.0*1 


.080 


.039 


.046 


.043 


.038 


.043 


.039 


.036 


.087 


•0B7 


.069 


.079 


.033 


.080 


.073 


.078 


BO <t - 30° 


.037 


.on 


.osa 


.008 


.038 


.030 


.008 


.001 


.039 


.036 


.006 


.003 


. .081 


.033 


.038 


.088 


.088 


.034 


.037 


.045 


Lateral 
oontrol vith 
side Blip 


lulm « at whioh 
ailerona Till balance 
0j< toe to 30° rn 


19° 


19° 


30° 


31° 


80° 


80? 


80" 


82° 


19°. 


80° 


30° 


31° 


19° 


30° 


88° 


38° 


19° 


80° 


SO 


mO 






-.001 


.003 
■-.003 


r. • mS> 

°-.ooa 


.013 


-.006 


. .008 

*-,ooa 


. .009 
"■-.008 


. .013 
■-.001 


-.006 


•h -003 

p -.ooa 


k ■ oco 
-.003 


. .013 
*-.00i 


°-ioo8 


h 

-.003 


h • ta * 
-.008 


.081 


-.008 


b • 00 * 
-.003 


^ .014 
*-.O08 


.019 


HMIItl *M 


0n A « » 10° 


°-. DOS 


.008 

*-.oor 


■ .013 


.017 


-.008 


.006 
"-.001 


.018 
■-.001 


.01? 


-.003 


.006 

■-.ooi 


.013 
■-.001 


.018 


°-.00B 




. .036 
b -.001 


.030 


-.006 


. .006 
■-.003 


.081 
■-.008 


.088 


to allorarM 
(-)Uofa»op- 


0n A • " »° 


-.010 


b -.00B 


.007 
°-.0O6 


.013 
■-.003 


-.010 


°-.0O6 


.006 
O-.004 


,013 
•u.OOl 


-.010 


b -.0O4 


.006 
°-.004 


.010 
°-.001 


-.016 


.004 
D -*005 


.030 
-.004 


.036 
■-.001 


-.013 


. .008 
-.006 


b -.0O6 


.031 
■w.003 


able 


^ • " »° 


-.007 


a -.0OS 


■-.003 


1 .003 
■-.001 


-.006 


°-.0O3 


a -.003 


1 .003 
-.000. 


-.006 


°-.0O4 


* .001 
°-.004 


* .003 
'-.003 


-.013 


*-.0O8 


°-.ooa 


„ .003 


-.011 


°-.007 


. .004 
4 -.0OV 


v .011 
b -.O08 




ct for Initial lnirte- 
bllAty In rolling 


IB 0 


18° 


18° 


18° 


18° 


« G 


U o 


18° 


1B» 




lfl° 


18° 


18° 


18° 


18° 


18° 


18° 


18° 


18° 


18° 


Lateral 


tt for Initial lmrte- 
bllity at 

p'b/ar - o.ob: 

Tax > o° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


17° 


ataMlity 


Taw - 30° 


W° 


14° 


14° 


14° 


M° 


u° 


14° 


14° 


14° 


14° 


14° 


14° 


14° 


14° 


14° 


14° 


14° 


14° 


14° 


»° 


Mail— usatabla 0^ : 
In- 0° 


.037 


.037 


.087 


.087 


.027 


.037 


.037 


.087 


.037 


.087 


.037 


.037 


.037 


.037 


.037 


.087 


.037 


.087 


.087 


.087 






r - 30° 


.033 


.033 


.083 


.083 


.083 


.083 


.083 


.083 


.083 


.088 


.083 


.083 


.088 


| .088 


.088 


.088 


.083 


.088 


.088 


.088 



|* to f\ l. m^j^-jg** -o-ant o^ boow ^ ton^ion.,^ 
t, Data tatan fron referanoa 1 



lsttera laUoato tbs daflaotlon of the np-allanm aa followai 



l! Baaed oe a lift ooafflolant about 1J per oont Inn than oanal. 

E. BO ta» a adnljBM ralna of 0.0« at « -17° and a aailam rains of 0.079 at * - 84* . 
h BO- 0.084 at lT°aaa 0.094 at a - 88°. 



